Lipid composition regulates the conformation and insertion of the antimicrobial peptide maculatin 1.1.
Antimicrobial peptides interact with cell membranes and their selectivity is contingent on the nature of the constituent lipids. Eukaryotic and bacterial membranes are comprised of different proportions of a range of lipid species with different physical properties. Hence, characterisation of antimicrobial peptides with respect to the magnitude of their interactions with model membranes of different lipid types is needed. Maculatin 1.1 is a short antimicrobial peptide secreted from the skin of several Australian tree-frog species. Circular dichroism spectroscopy (CD) was used to explore the interaction of maculatin 1.1 with a wide range of model membrane systems of different head group and acyl chain characteristics. For neutral phosphatidylcholine (PC), unlike anionic phospholipids, the magnitude of the peptide interactions was dependent on the length and degree of saturation of the constituent acyl chains. Oriented circular dichroism (OCD) data indicated that helical structure was likely promoted by peptide insertion into the hydrophobic core of PC bilayers. The addition of cholesterol (30% mol/mol) tended to decrease the membrane interaction of maculatin 1.1. Anionic lipids locked maculatin 1.1 via electrostatic interactions onto the surface of oriented bilayers as seen in OCD spectra. Furthermore, increasing the membrane curvature by reducing the vesicle radii only slightly reduced the proportion of helical structure in all systems by approximately 10%. The peptide-lipid interaction was strongly dependent on both the lipid chain length and head group, which highlights the importance of the lipid composition used to mimic different cell types. This article is part of a Special Issue entitled: Membrane protein structure and function.